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The work accompl ished during this reporting period falls into the following 
categories; (1) testing of the computer program used to obtain transport properties 
for the Hulburt-Hirschfelder potential, (2) calculation of transport properties 
for the C-C interaction, (3)^rough estimates for transport properties for the 
important ablation species, and (4) estimates of transport properties for some 
of the species associated with photochemical smog. The results are discussed 
in sectior‘5 I through IV below. 


I. TEST OF THE HULBURT-HIRSCHFELDER POTENTIAL 
It was previously reported^ that a computer program has been written to 
calculate transport collision integrals for the Hulburt-Hirschfelder (H-H) 


potential 


2,3 


This potential is probably the most accurate general purpose 


potential for representing atom-atom interactions. It consiscently gives as 

good or better agreement] with the "experimental" Rydberg-Klein-Rees (RKR) 

1 4 5 6 7 

potential energy curve ’j as any other general purpose potential. ’ ’ The H-H 

li 

potential also has the a^bility to reproduce the local maximum in the potential 

Q q 1 Q 1 1 

energy curve often founc for atom-atom interactions, 

The comparison of H-H and RKR potential energy curves provides one test of 

the H-H potential. A further test of this potential is provided by using it to 

calculate bulk data such as transport properties and virial coefficients and 

comparing these results with the experimental results. It was previously reported 

that viscosity coefficients had been calculated for argon using the H-ll potential. 

These calculations have been extended and the diffusion and thermal conductivity 

coefficients of argon have also been calculated. A modified version of the O'Hara- 
1 3 

Smith program was used for these calculations. The results of these calculations 
are shown in Figures 1, 2 and 3. 

In addition, second virial coefficients have been calculated for argon using 
the H-H potential. A modified version of a previous program^^’^^ was used for 
these calculations. The results are shown in Figure 4, 
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The excellent agreement between the calculated and experimental results 
for the transport properties over a wide temperature range reinforces the 
conclusion drawn from direct comparisons of the H-H and RKR potential energy 
curves; i.e. the H-H potential appears to be an excel ient model potential for 
atom-atom interactions. It ts important to emphasize that this agreement has 
been obtained in spite of the fact that the H-H potential contains no adjustable 


parameters. All constants in the potential are determined from the measured 

1 + 1 R 1 7 

spectroscopic constants which are known for the ground state of Ar 2 ’ . 

Thus there are no "fudge factors" in the H-H potential which can be used to 
adjust the fit of the calculated to the experimental results. 

Figures 1-3 indicate that the differences between the calculated and 
experimental transport [roperties tend to be largest at low temperatures. This 
effect is most pronouncc-d for the viscosity. The effect is probably best 
explained by examining the H-H potential in more detail. The constants in the 

I 9 1 O T Q 

H-H potential were obtained by using the Dunham method'^’ ’ ^ which is based on 
the use of a polynomial .expansion that does not converge at large values of r. 

Thus one would expect that, in general, the H-H potential will not give a highly 
accurate representation of the long range part (tail) of the potential. At low 
temperatures, the contribution of the tail of the potential to the transport 
properties is greater than at higher temperatures, especially for the viscosity. ’ ’ 

Thus the greater differences between calculated and experimental results at low 
temperatures are expected. Since the long range forces between neutral, nonpolar 

on p 1 

species are dispersion forces, ’ which are quantum mechanical in origin, tins 
is a quantum mechanical effect. 

The percentage deviation for the second virial coefficient is much larger 
than for the transport properties over a very wide temperature range. This 




was also a rosult of th 



values of r were obtained by constraining the results obtained from the data 
to fit a Morse curve^^,jit is difficult to ascertain a priori if the H-H or RKR 
results are more reliab e in this region. However, at moderate temperatures, 
the transport properties of the inert gases are almost completely determined 
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second virial coefficient data, the RKR results are almost certainly more 
accurate in this region. This helps explain the relatively poor results 
obtained for the second virial coefficient using the H-H potential; i.e. the 
good spectroscopic fit at r is not able to constrain the H-H curve at large 
distances well enough to assure that virial coefficients will be accurately 
predicted. 

The large low temperature deviations of the virial coefficient are probably 
due to giiontum mechanical effects since it is known that quantum mechanical 

22 

effects are much larger for virial coefficients than for transport properties. 
However, this is not likely to be due almost solely to dispersion forces, as 
for transport properties, since, for the rare gases, there is no temperature 
range over which the second virial coefficient is determined solely by the 

O' 

tail of the potential , 

In summary, the H-|l potential appears to accurately represent the "true" 
atom-atom potential ove|’ a wide enough range of interatomic separations so that 
the transport properties can be accurately estimated over a wide temperature 
range without the need to cjiiipirically adjust any of the experimentally determined 
spectroscopic constants used in the potential. The second virial coefficient 
can probably only be accurately predicted at high temperatures where it is 
relatively in.^ensitive to the tail of the potential. It should be emphasized 
that the great utility of the H-H potential lies in its ability to estimate 
bulk properties for systems involving atom-atom interactions for which these 
properties are difficult or impossible to measure. The JANAF Thermochemical 
Tables^^ and the compilation of Huber and Herzberg*^’^ provide the required 
spectroscopic constants for many atom-atom interactions. 



II. TRANSPORT PROPERTIES FOR THE C-C INTERACTION 


The rocal dilation of the C-C transport properties, using the H-H potential 
for the bound states of C^, has been discussed in previous reports.^’^^ In 
addition, two states ignored in the original calculations^^ were included in 
the calculation by using the'perfect pairing method.^ These calculations 
have now been completed. Results for the diffusion collision integral, 
and the viscosity collision integral, are shown in Table 2. 

A comparison of the results in Table 2 with the previous results for the 
collision integrais^^ shows that the differences are quite substantial (in some 
cases the collision integrals differ by more than 50','). There are three reasons 
for those differences; 

ti 

1. use of the H-H potential, rather than the Morse potential, to represent the 

states with a potential minimum, 

\ 

T 4 . 5 4- 

2* inclusion of collision inteqrals for the >'.,o and >: states which were 

WC qt. 


* or 

ignored in the previ'ous calculation,'^^ and 


3. optimization of the collision integrals for the repulsive stages by using 

00 

the method of Hi rsdf elder and Eliason to determine which range of inter- 
atomic separations makes most of the contribution to the transport collision 
integrals for a given temperature range. 

This optimization technique requires some explanation. For a given 
temperature, it is observed that most of the contribution to the transport 
collision integrals comes from a region of the intermolecular potential repre- 
senting a narrow range of interatomic separations.”^^ In the limiting case of 
a rigid sphere potential, all of the contribution to the collision integ>"als 
comes from a single interatomic separation; i.e. tlie rigid sphere diameter, 

Based on the observation mentioned above and the fact that a rigid sphere 
model gives a good first approximation to the transport collision integrals for 
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atoiii-'dtoiii intoractioMS (and for most other interactions as well), Ilirsrhfelder 
and niason*''' proposed calculating an equivalent rigid sphere diameter, o , 
using the collision integrals, ’ determined for some assumed interaction 

potential which gives the best fit to available experimental and/or theoretical 


information. The equivalent' rigid sphere diameter is calculated from' 
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0 ^ (T) 

Vgrgv ! 




( 1 ) 


? f 1 ^ ^ 

For the repulsive states of C., i.ie ’ were determined for the exponential 
, 29 

repulsive potential , using the potential parameters determined by making a 

best fit of this potential to tfie theoretical calculations of Fougere and 

1 1 1 
Nesbet and to the results of the perfect pairing calculations. 

OO 

According to Hirsci|felder and Eliason, the region of the potential in the 

determined from equation ( 1 ), should be the region of 
most of the contribution to the transport collision 


vicinity of ‘^ 2 ^, 3 (T), as 


the potential that make^ 

; 

integrals. Thus w wds calculated at 1000®K and 25,000'’K, using equation (1) 

w I b ^ 

' i ? ^ 9 ^ A’ 

and the viscosity collision integral, Ob^^b ’ thermal conducti'/ity is 

the transport property of greatest interest), to find the range of 0 ^^^ as a 

function of temperature. Then the exponential repulsive potential was 

reoptimized so that the best fit to the theoretical results was obtained over 

the range of 0 ^^^ as determined from equation (1). Then a new set of collision 

integrals was determined for the reoptimized parameters. Then a new range of 

Uers was determined, using equation (1), etc. This iteration procedure was 

repeated until there was no change in the Cgpg- The last iteration was assumed 

to be the best fit of the exponential repulsive potential to the theoretical 

29 

results and the transport collision integrals were calculated using the 
parameters obtained for the last iteration. 
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Some of the differonce between the results for the transport colli. ion 

intejrals in Table 2 and the previous results is due to the optimisation oi 

the curve fit of the empirical to the calculated repulsive potential over ttie 

temperature rantje of interest, as discussed above, and some of the difference 

is due to the inclusion of two states that were previously ignored. However, 

most of the difference is due to the use of the H-H potential, rather than the 

Morse potential, to represent the potential energy curves with an attractive 

minimum. Since the H-H potential usually gives better agreement with the RKR 

results than does the Morse potential, these results for the transport collision 

26 

integrals are considerably more reliable than the results reported previously. 

One interesting result of the study is the possibility that, in some 

cases, the H-H potential may be more accurate than the RKR potential. In 

general, the H-H results give better agreement with the RKR results than do 

the Morse results. This! is illustrated in Table 3 for the if state. However, 

the agreement is reversed for the 11^ state at large separations, as shown in 

Table 3. The RKR and Merse results predict that this state does not have a 

local maximum (hump) while the H-H results predict a hump. The theoretical 

1 1 

calculations of Fougere and Nesbet also predict that this state has a hump. 

The best available evidence indicates^^ that the state should have a 

hump in order to avoid crossing another ^11 potential energy curve. Thus it 

y 

appears that, for the ^II^ state of C^, the H-H results are more reliable than 
the RKR results at large separations. This is not surprising since, as 
discussed previously, errors are introduced into the RKR results at large 
separations. Nevertheless, this result is satisfying and provides additional 
evidence of the reliability of the H-H potential. 


PAitsi: ii'j' 

r#' 
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Til, TRANSPORT PRQPLRTIES USING "UNIVKRSAl." COLLISION INTLGRALS 
riio c()i!iposi tion at the surface of a probe upon entry into the Oovian 
atmosphere is yiven*^^ in Table 4. The "atmosphere" represented by the species 
listed in iable 4 is entirely due to the presence of ablative species, Note 
that the mole fraction of these species is unity to four significant figures*, 
i.e. tliese species account for essentially the entire atmosphere at the 
surface of the entry probe. 

At the request of Dr. J, N. Moss, an estimate was made of the transport 
collision integrals for the species listed in Table 4. While ttie procedure used 
is relatively crude, the estimates should be more reliable than those based on 

OO 

the method proposed by f.sch, et al.,'"'" the only previous attempt of which the 
author is aware to calcwlate the transport properties of ablation products 
using the kinetic theory of gases. 

i 

The "universal" se*; of collision integrals obtained by Boushehri , et al.^^ 

i 

have been used to estiiitclto the transport collision integrals for the species 

a 

listed in Table 4. The primary justification for the assumption that these 
collision integrals can bo applied to a wide variety of interactions is the 
observation that the transport properties of the rare gases are relatively 
insensitive to the details of the interaction potential; i.e. the repulsive 
wall of the potential (which tends to vary little from interaction to inter- 
action) makes the primary contribution to the transport collision integrals. 

This set of collision integrals has been applied to a variety of atom-molecule 
and molecule-molecule interactions^^’^^’^^’^^’^^’^'^ with good results. However, 
one cannot be certain that these collision integrals are applicable to any 
given interaction and workers in the field with whom the author has communicated 
are skeptical about the general applicability of this method. Nevertheless, 
this is probably the best method available for estimating transport collision 


intiHiralr, in the abstnico of detailed information about interaction potentials. 
Also, at the biph temporatures attained durintj Jovian entry, the repulsive 
all of th(> [)Otential should make the primary contribution to the transport 

properties, incroasinq the rel lability of the universal collision inteqrals,^^ 

% 

In order to use these collision inteqrals, estimates of o, the effective 
riqid sphere diameter, and ^ , the depth of the potential well, are needed. 

The estimates of these parameters obtained by Esch, et al.^^ were used in the 
calculations, Inese are given in Table 5, The I’esultimi diffusion collision 
integrals are given in Table 6 and the viscosity collision integrals are given 
in Table 7. 


IV. TRANSPORT PROPERTIES ASSOCIATED WITH PHOTOCHEMICAL SMOG 


The basic chemical 
smog from automobile em 


equations associated with the production of photochemical 
jissions are^® 


l! 


N0« (autumobjle exhaust) 

i< 

>03 



NO + 0 


0 + pollutant hydrocarbons > noxious aldehydes and peroxynitrates 


Transport properties have been estimated for the species given in the first 
two chemical reactions listed above. The two body interactions involving 
these species are listed in the first column of Table 3. 

A variety of techniques were used to estimate the interaction potentials 
and transport properties for these interactions. The empirical interaction 
potentials used are the exponential repulsive (ER) potential; i.e. 

-pr 


V(r) - A e 


( 2 ) 
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the '>xiH)nential-six (LS) potential; i.e. 





(3) 


ami the inverse power attractive (lA) potential; i,e. 

V(r) - (4) 

r^ 

For a number of the interactions listed in Table 8, the peripheral force 
inethod^^ was used to obtain atom-molecule and molecule-molecule interactions 
from atom-atom interactions. The basic atom-atom interactions used are 


_ 184.5 , 

" - 7.83' 

o oq 

for the 0-0 interactionj between two qround state ( atoms , 


(5) 


V(H 


93.09 

..6738 


(ev) 


( 6 ) 


for the N-N interaction between two ground state {^>;^) atoms^*^, and 


V{r) = - (ov) (7) 

for the N-0 interaction for NO in its lowest state (IT). These potentials 
were used to obtain orientation averaged atom-molecule and molecule-molecule 
potentials according to the peripheral force method. ' The interactions 
for which the peripheral force method has been used are listed in the second 
column of Table 8 with the label PF. These orientation averaged potentials 
were then best fit with the lA potential. The best fit parameters are shown 
in the third column of Table 8. 

The peripheral force method does not work well for some of the interactions 
This has been discussed previously.^^ For these interactions, the "universal 
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collision intoqrals rocoiiiiiondud by Bousliohri, c*t al.^^ have been used to 
calculate the transport properties. The use of this technique is denoted in 
tne second column of Table H by the label B. The required values of o and ^ 
were obtained from tabulations for the Lennard-dones (6,12) potential or >i 
was estimated from bond lenqths usiny a "riqid sphere model" and > was 

on 

estimated from polarizabilities. 

The 0-0 transport collision integrals were extrapolated to lower tonipera- 
tures from the tables provided by Yun and Mason and the potentials sug<iested 

on 

by Yun and Mason were used for the 0-0^ and 0^-0^, interactions. The para- 
meters obtained for the various interaction potentials are shown in the third 
column of Table 8. 

90 

The calculation ofj the transport properties has been discussed previously. ’ 

Some sample results are shown in Tables 9 and 10. These results are not 

1 

intended to be definiti|/e since improvements in several of the assumed 

I 

potentials are possible’. However these results do suggest that some of the 
techniques being used t) calculate the effects of ablation products on the 
transport properties are also useful for other practical calculations. 
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Table 1 


Ratio of 

the Reduced ll-H Potential 

CO the Reduced 

RKR Potential for Ar 

r(A) 


tSA). 

V*(.Hr,Hj/y*jRj<Rj. 

3.300 

1.278 

4.350 

0.952 

3.350 

5.526 ■’ 

4.400 

0.942 

3.400 

0.815 

4.450 

0.9.33 

3.450 

0.916 

4.500 

0.923 

3.500 

0.961 

4.600 

0.901 

3.550 

0.981 

4,700 

0.879 

3. GOO 

0.989 

4.800 

0.860 

3.650 

0.994 

4.900 

0.829 

3.700 

0.998 

5.000 

0.795 

3.750 

1.000 

5.100 

0.762 

3.800 

1.0 

)0 

5. 200 

0.738 

3.850 

0.9 

)9 

5.300 

0.709 

3.900 

0.9 

>7 

5.400 

0.673 

3.950 

0.9' 

15 

5.600 

0.601 

4.000 

0.9^)3 

1 

5.800 

0.534 

4.050 

0.911 

a 

6.100 

0.437 

4.100 

0.987 

6.400 

0.351 

4.150 

0.982 

6.700 

0.279 

4.200 

0.976 

7.100 

0.198 

4.250 

0.969 

7.500 

0.142 

4.300 

0.961 
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The RKR results are from Col bourn and Douglas. 


Table 2 


Transport Collision Integrals for the C-C Interaction 





^,2, ,(2,2) 

1 


7.0296 

8.2429 

2 


5.9531 

G.9545 

3 


5.4100 

6.2927 

4 


5.0414 

5.8495 

G 


4.7.'17 

5.5228 

6 


4.t'.'^J 

5.260/ 

7 


4.48 ’( 

5,0516 

8 


4.2092 

4.8695 

9 


4.0649 

4.7120 

in 


3.9327 

4.5690 

11 


3.8171 

4.4429 

12 

1 


3.7099 

4.3291 

13 


3.6091 

4.2205 

14 


3.5144 

4.1188 

lb 

1 

3.4238 

4.0220 

16 j 

i 

1 

3,3362 

3.9315 

17 1 

1 

1 

3.2552 

3.8453 

18 ' 

1 

3.1795 

3.7630 

19 


3.1074 

3.6873 

20 


3.0401 

3.6124 

21 


2.9754 

3.5418 

22 


2.9136 

3.4719 

23 


2.8547 

3.4061 

24 


2.7990 

3.3414 

25 


2.7455 

3.2818 


o 

The collision integrals are in A 
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Table 3 

RKIl, H-H, and Morse Potential (MP) Knergy Results 
for the ^11^ and states of 

! . Ill 


>’( A ) 


v(i!K) 

V(MPi 

^ih 

vii® 


V(MPj 

1 . 09 B 

2.15 

2.17 

Z.2J 

1.103 

1.20 

1.38 

1.48 

1.105 

1.98 

1.99 

2.09 

i.in 

1.08 

1.19 

1.28 

1.113 

i.ao 

1.81 

1.89 

1.120 

0.922 

1.00 

1.09 

1.121 

1 . G 2 

1.64 

1.71 

1.132 

0.740 

0.790 

0.856 

1.131 

1.44 

1.44 

1.50 

1.148 

0.541 

0.564 

0.605 

1.141 

1.26 

1.25 

1.31 

1.169 

0.330 

0.341 

0.358 

1.152 

1 . 08 

1.07 

1.12 

1 . 202 

0.112 

0.119 

0.119 

1.164 

0.886 

0.891 

0.929 

1.313 

o . n ? 

0.109 

0.090 

1.179 

0.695 

0.696 

0.724 

1 . 365 

0.330 

0.344 

0.267 

1.197 

0.500 

0.500 

0.519 

1.405 

0.541 

0.575 

0.429 

1.221 

0.302 

0.297 

0.308 

1.444 

0.740 

0.815 

0.593 

1..257 

0.101 

0.100 

0.103 

[ 

1.488 

0.922 

1.08 

0.775 

1 . 374 

0.101 

0.101 t 

1 0.102 

1.545 

1.08 

1.40 

0.994 

1.425 

0.302 

0.303 

0.305 

1.621 

1.20 

1.73 

1.25 

1.463 

0.500 

0.501 1 

0.502 





1.495 

0.695 

0.691 • 

0.690 





1 . 525 

0.886 

0.884 

0.880 





1.553 

1.08 

1.07 

1.06 





1 . 530 

1.26 

1.26 

1.25 





1 . 605 

1.44 

1.44 

1.42 





1 . 630 

1.62 

1.61 

1.59 





1.655 

1.80 

1.79 

1.76 





1.679 

1 . 98 

1.96 

1.93 





1.702 

2.15 

2.13 

2.08 






Potential energy is in electron volts. The RKR results are from Read and Vanderslice. 


TablG 4 

Molo ri\u: Lions of tho Gaseous Species at the Surface of a Probe Our 
Jovian I'ntry for Staonation-Point Peak Ileatinq 


S])ecies 

MoJ e^ fraction 

^3 

0,303 

H 

0.149 


0.13H 

C .,11 

It 

O.llB 

CO j 

O.lOO 

C 3 H 

0.099 


0.028 

c 

« 

if 

0.026 

II., ' 

0.024 


0.010 


Total 


1.000 
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Table 5 

The Parameters t:/k and a to be Used With the Set of Universal Collision 

Inteijrals 


Spp_cies 

u/k (^K) 

3. ,(A). 

^3 

128.0 

4.450 

C4H 

504.0 

5.210 

Cjll 

205.0 

3.880 

C 3 H 

356.0 

4.600 

^ 2"2 I 

231.8 

4.033 

The parameters are] 

from Esch, et al.^^ 



i 


PO 


Table 6 


The Diffusion 

Collision 

lotegrals, o 

y-D* 

, for the C^-C^, 

C^H-C 

s 



i-Cgli, and Cp 


Interactions 






on 

in 



Txl .("KJ 




V' 

S*' 

y >2 

1 

15.30 

29.71 

12.78 

20.67 

14.20 

2 

13.45 

24.15 

11.16 

17.45 

12.33 

3 

12 .^ 

9 

22.11 

10.36 

16,12 

11.45 

4 

ll.f 

2 

20.90 

9.83 

15.28 

10.86 

5 

11. ■ 

I 

2 

t 

20.05 

9.42 

14.67 

10.42 

6 

10 .fi 

1 

i 

|1 

19.40 

9.10 

14.19 

10.07 

7 

10.58 

u 

18.86 

8.83 

13.79 

9.77 

8 

10.29 

18.40 

8.60 

13.45 

9.52 

9 

10.05 

18.01 

8.41 

13.15 

9.31 

10 

9.83 

17.66 

8.23 

12.89 

9.11 

11 

9.63 

17.35 

8.07 

12.66 

8.94 

12 

9.45 

17.07 

7.93 

12.45 

8.78 


Table 7 


?1 


The Viscosity 

Collision 

Integral , o 

V 

a. (2, 2)* 

.J: , 

for the C.^-C.; 
0 

1’ ^4*^“^4 

C, 

t 


Csfl 

-C^H, and C 

2"2-y?. 

Interactions 





^j2jj(2,2) 

* 'in 

in r 



C’K) 

^■3 



0^11 

CjH 

C,,llo 








1 

17.09 

32.12 

14.13 

22.58 

15.66 

2 

15. :o 

26.59 

12.54 

19.35 

13.82 

0 

14.: 

! 

1 

24.56 

11.76 

18.04 

12.95 

4 

I3.c 

2 

23.37 

11.22 

17.23 

12.37 

5 

13. (j 

9 

22.55 

10.81 

16.63 

11.92 

6 

12,^5 

21.91 

10.47 

16.15 

11.56 

7 

12.:; 

9 

21.37 

10.19 

15.75 

11.25 

8 

11 .5 7 

20.92 

9.95 

15.40 

10.99 

9 

11.70 

20.52 

9.74 

15.10 

10.76 

10 

11.^5 

20.17 

9.55 

14.83 

10.55 

n 

11.23 

19.85 

9.38 

14.58 

10.37 

12 

11.02 

19.56 

9.22 

14.36 

10.20 


Table 8 


< C 


Interaction Potentials for the Species Associated with Photochemical Smog 


Interaction 

Pj)tentiaX 

Paraineters, , 

o-n 

Many^®, 


O-O 2 

[; 

:.n.39 

A-'-2162, p=-'3.479 


E 

.S.3'^ 

a=17, c=0.0114, rg=3.7?6 

G-O 3 

I. A. (P.F.) 

B=7.260xl0^ s=13.4B 

O-NO 

I. A. (P.F.) 

B=1347, S=8.67 

O-NOp 

I. A. (P.F.) 

B=4.956x 10^ s^l3.67 

NO-NO 

I. A. (P.F.) 

n=3. 871x10^, s=11.08 

NO-NOp 

B 



NOp-NOp 

B 



Op- NO 

B 

1 


Op-NOp 

i 

B) 

ji 

i 


O 3 -NO 

b! 



O 3 -NU 2 

B 



^2"^3 

B 




B 




The parameters are chosen so that potential energy is in electron volts. 


Table 9 


T»\in‘iport Properties of the Pure Species Associated with Photochemical Smog 
and the Binary Diffusion Coefficient 


Interaction 

0 » 

l)j |( cm 7 sec) 

n(iiP) 

•Xt^(W/m/-'K) 


0-0 

0.305 

0.17 

0.034 

0 


0.148 

0.18 

0.017 

0.006 


0.428 

0.74 

0 048 

0.018 

NO-NO 

0.145 

0.16 

0.016 

0 

NOp-NOp 

0.392 

0.66 

0.045 

0.016 

O-Op 

0.J129 

1 




O.O3 

0.jl70 




Op -03 

O.i’43 

p 




O-NO 

0.^74 




O-NOp 

0.;188 




Op-NO 

0. L43 




Op-NOp 

0.238 




O3-NO 

0.246 




03 -NOp 

0.421 




MO-NO. 

0.231 





These results are for a temperature of 250°K. 


Table 10 

Thnraal teruluctivity, .(W/ni/OK), of tho Hfxtiii-o of Specfos Associatud with 




Photoclieiiiical Smofi 



T (\) 

,mix 

h\\ 


,nii.x 

S'lvL 

a mix 
trJ int: 

^t’tMclive 

200 

0.010 


0.010 

0.02H 

0.468 

250 

0.021 


0.006 

0.027 

0.135 

300 

0.024 


0.012 

0.036 

0.202 


assuiiilni] that tho mole fi-actioris of all 


*5 


Fiquro 1 


Percentaqo tluviation plot of tho experimental viscosity of arqon compared 
to tho viscvisily calculated Trom the H-H potential. Data from*. 0 {33); o (44). 




Fiduro 2 


l'orcorita;j<‘ doviaLion plot of the experimonUl thermal conclurLivUv rf nrnon 




l‘c'r(,imt.a()o <U>vii\tion plot of tiui expon'mcMital diffusion ooofficicMil. of 
annul cuinparod In t.lu! diffusion cuofficiont calculaUnl from Llio ll-l! potontial. 
[lata from: O(4‘0'i • (iiO); A (51); o (5?). Tho data in ri'fmuiro 31 aro 

rclalivo In Llio i!i ( Fusion coofficiant at i’d:;. Ih-’K. This valiio, O.IH:’ cam’/soc, 
was caloulatod usinc] tho oxponontial -six (lotontial (soo rofei once 31). 



Figure 4 


/<) tl’o;i })]()(• 1)1' / 1 ,,, 





oF arcjon 
PoLuatia] . 
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